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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce an influence 
caused by an interference noise from a semi- duplex 
transmission line, and to extend a communication 
distance at each transmission rate and also to improve 
the transmission rate. 

SOLUTION: At asymmetric digital subscriber line(ADSL) 
terminal side equipment, up and down data are 
synchronized between TCM-ISDN communication and 
ADSL communication, and adaptive equalizers TEQ 142 
and FEQ 145 at the ADSL terminal side equipment are 
provided with NEXT tables 155 and 157 and FEXT tables 
154 and 156 storing equalization coefficients 
respectively adaptive to NEXT and FEXT noises to be 
generated at data up and down time in TCM-ISDN 
communication. Thus, even when the NEXT and FEXT 
noises are generated while being switched by the 
TCM-ISDN communication, while switching and using the 
NEXT and FEXT tables, the TEQ 142 and FEQ 145 can 
provide TEQ and FEQ characteristics optimum for 
respective noises. 
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1 

mm-r 4 M$k<v*- mmmmmfr h mm s m j 4 x * 

r *a««« * e> fi=a s *t * n e x t y * x * £x « fig 
mr lEis&^r sarnie <o •? %*i*«natv>«o»* 

— JtaM^fi#* | b{Sj^£tL4 FEXT/'f X4"^A/£:{£ 

a»4m * * m k wie-*- * a&*Mt:fiK>*Mt«» * ibis 

«rEjfi*zi*a«««*» h mizn e x t j 4 x-trnM £ 
ttT § fc»-&t-tt*SEN e x t y 4 x&m.7--f>v<r>m 

ZiIi^f*?)F EXT/'f X^fisitS ttT § 

U II HtTf E F E X T J -i XW&r - 7* A- Ofltiti:lo" 

**««±, 

fziiiMHr-coif t om-cmm* t o tit 

U 

ii»e#-*fea6tt*Ji*fli*^»fli^T'-^3i , ±o, «r 

IE3s*fflc0i5#-Saft^S^^ NE XT J 4 Xj&»fi=a 
$ tit § li> aJ&^MkSUN E XTZ-fXilft 

19 , «rE«*ia>a¥r:*a««lta»'b fext;^ xa* 

frit $ *LT * fc»^U{±*Ic.<*fb»^ FEXT/-fX# 
%tr - •7fr<?>mtmikiz3k<l\, > T fisiSiM*tt *»iE $ 

4^ffl0^fiT-*4- t ^r^ti-4T-V y?)Hi 

u 

ibj8« wia#r*afli*«*» i?NEXT/'-f x**fixa £ 

*IT $ aiS<SKfc»t- N E X T J 4 Xfc%L7- 

i), «naj»*flioa#-*afli***'?>FEXT/ <x 

jWejS $ fiX # fcS^t- (±ai£^'fbS^ FEXT/-f x 

■^^mm^mx'^^zti^m.t-rh-r^ ^9 >vmm 
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2 

[11*314 ] 1 fEffeW-fV y* * ^IftSlCD 

$$>u, #z:sa^ft^e>f£its ; tL4y -rx^itffiL 

T, NEXT/ -f XT*$>4*\ WHiFEXT/'fX 

a£*f fc»i± , «rf E&ffifl Hr «P o jri Kf tU # u r , 

HfrfEN E X T J 4 X<7)M CliNEXTy-f x#&r- - 
ijJIEF E X T y -f XO^-g-UtiffiffiF E X T y -f X^St 

s&k, a««r»c, «&o#-*a«*i«iii!-ca«3*L 

fix v>40f5ET'- * t- £ o TfiSJtS ft4 y -Y xog 

wjgs*fc7>f *9%m~t. *) y-ixcofm^^ft-zm 
t"'; * 4 y -f x^f -v > -t^mmi- 4 - 1 
6 ] i - 5 Ett«> t-v v* ^ ;pa«^s 

JEfiSiHE&tiT CM— I SDNgSRf*0, «lfc<75 
^-fia^ftli^KTCM- I SDN{cS»4^LT 
CM- I S DNHIL, 

#§ltttiAD S Lf5JI|g&?r^-LrAD S LIftt*-i: 

a«i-4a»o#r»a«i6«*^ea$tt4 y ^ xt 
«fie«»o#-*a«i6iio-9 t,**mca«/»flioai|£ 

— fiafi^ft^^frit £ft4 FEXT/-f X^r#t/f£ig 
»«Ftt«r*at=1fjE-*-4ai&*fb»0*ft««:S:E«L 

7t F E X T y 4 X#&f - - t , 

*iEiS#-*afl*iio-9 *.**«{-ifiv»««oia#z:* 

afll***' t>NEXT;-f x**fi=a 3 *vr * 
40 f SES^ZHf Sl^ F E X T / -fX7j*fi=jiS 
<t-C#^^-H<), BlrfBFEXTy -Y X&%t7--X)K7) 

*-*a«*«we«>a« fc nmx-mm z t o raft 
u 

50 tfrIE¥I:s^^ii^&^s*1l^'b^1i•^7 : •*-^'^-t , 5^ «r 



3 

iEJB*«oia*-*»«*iia» <p n e x t y xa*isa 

»j , mumm<o^-m.mmmm.fr ^fext/^ xa* 
ea £ tix i? & au&*ftsu fext/^x# 

&-f - 7*;K75^ft#lSc^^o*^-C FEXT/'f X £"g-tr 

IS«fflcoi5#-Siifi <b N E X T J -f X-hHZM $ 
tlX £ fcJSfr&Ktt, &t&3Hfc§f U FEXT/'f Xftftx 

•) . lWIB»*«*>a¥-KI«t6«* <bFEXTy^X 

tfftm s ttr § fc^a-u j±ajt&t)sf t»u f e x t j 4 x 

^&-r-r;K7>^ft#gclC^o*V^TF E XT/-f X&-& 
treS»1*ttt«aU-1tiE-r4»fll«)ilE«-e*4 - 1 £ 

[ w*« i o ] mnas. 7 e«w> r -< * ^mmmm i- 

T, NEXT/-f X-C*4*\ *l.v>liFEXT/'fX 

tfrBfcffiW W»<a*J»rffl:fc tfrlBN e xt y 

-fx<7)#^ci, miBFEXTy xo^-g-tc t , *rie 
fext;^ x^&-f - r^oSMfc^&Kft-^-tfssi 

^ate^fiKJs^T, 

— Sa«^tt^ h {531 § tt^, F E X T y -f X Sr-g-tr fciM 

Kit 14 * mm t-» je-t ^ ai&*M b#o*Mi:«ft * e« l 

fcFEXT/'f X^ifcf- — yiv t , 

tEFEXTy^f x^ft-f - yfrnmmmzm^* 

T, HrfEFEXTy >fX«:-£ tMKa!»4*1t***KltjE 

frlEF e xt y -i" xm^^ti^mrnxo^-r- t-gm 
[BM12] W*JS 1 1 IE«o ^aflriSEC 
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*nsa«*« n x-omm t nmx-mm £ t •=> xmm 

U 

E3t*«ioja*-«a«*nt*'<b n e x t y * x^rsii 

fl*l*&FEXTy >f X*«eas*L*JWWCJ4, r r - 
*£«*!t3 t#it, «fi>*ft#UFEXTy'fXiSft 

■f - yjUcomt^^Z^-o'^X F E X T y -f X£#trf£ 

[at** i 3 ] at*® 1 1 ieskot-v * *-a«*« 

maMseanij-roaflUwnii-croii!* t otii 

$^mm<o&^- Ammmm.fr h n e x t y ^ x**ea * 
*vc ■f-^sflr-fr-r, «fie#-fie«f& 

mmmmw.fr h f e xt y -f x^ea? *i*jwmt?<±, 

f-^iJffit*i:, a£4Stffc»UFEXTy ^X 
«ft-r-riUO*ft«ftUi6cJv»t:F E XT y -r x*s- 

treaitt«fe**a*-itiEs*4»«o««-c** i t 
i 4 3 s»*s 1 1 Buof-f ->* 9 n»»mmm. 

tz&^x, 

■C. FEXTy>fX|EIBt?*4*»«:«ll)fi-*tftttlfl»ra5 

JO **L, 

TtfTfBF E XT y -f Xco^tCfiflfrlEF e x t y x^& 

■r - f)v <7>m mmzm-o^ » Tfs*g&#tt * rnti 

[0 0 0 1] 

fbtejis fi* y f xt* tMS£tt#tt**aKiiiiEi-<& 

40 iiCLtxDSLIItfA^xDSLlflSt^ 
[0 0 0 2] 

/^O^jl^V y^Jl'IIfffUDS L (Asymmetric 
Digital Subscriber Line) afityjS^, HDSL (hig 
h-rate Digital Subscriber Line) M-fit/j^ SDSL 

ati/>4xDSLlIMli> DMT (Discret Multi 
50 Tone) ^iMMttt Bf tfttT^^o ANS 
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5 

m^i sDNirw^oi sDNeasKt^* 

S L fejfiB HUxDSL I S D NfKifM? <0 

«is**»ibT*y>f x*$tt-c. 

[0 0 0 3] Ell OK, (CO : Central Offic 

e) l3j*P><0 I SDNf5aSK2 x D S Lf5i3ll»"C* 
^ADSL fc3HB 3 t #a*0*£*B"CJfc;fe <b *IT v* 
IT, I SDNfK&B2j&*ADSLf£iSB3U#x. 

^f$y^x^^Lf:io-e*i)o ad 
s La«v^T-Aiiioa*fl!i<oa«s«-e*^ ad s l 

3&*1ffl£ie (ATU-R; ADSL Transceiver Unit, 
Remote Terminal end) 4frb&fzi§&^ ISDNfcji 
yXfAfflOifgfd SDN LT) 7^ADS Lfc 
SIB 3 &aLS2&«LT< ^Ti/^fX^FEXT(Far-e 
nd cross talk) J 4 X t Pf t>\ ISDNftlyXf Af 
SDN NT 1) 6* S ADS Lfci£B3 * 
iitisMLT < Z^&J XSrNE XT (Near-end cros 
s talk)/ -fXfcPf-S; 0 ^ti.^<7)y-f Xtd\ it* 
U^UDSL g£B 3 t Bfti- -SifcU 
I SDNf£3§B2 iiOf&^KJ: ADSLfS3IB3 
^iMADSLS*!^! (ATU-R) 4 UfSiHSix 
ho Srfc. ADS LMy Xr Al^Mt*^ A 
D S LJSffiSM (ATU-C;ADSL Transceiver U 
nit, Central Off ice end) Sfrb&tzMk&^lt* ADS 
L®*ffl^S (ATU-R) 4frb&fzm&tmt% 
*K I SDNgiSyXr^lO^MKl SDN L 

t) 7 lt < £T*y 4 x**n EXTy^xti 

*K I SDNf£^v*x^ffl<0»*S«(I SDN N 
T l)6j& s 3HtLT< Sf*y>fX^FEXTy>fXi: 

[0 0 0 4] CCt% B9\-<7> I SDNMy^fAT 

*t ADSLS*1M (ATU-R) 4frbM* 

?fc»£\ J:UDSLS*lgf (ATU-R) 4 Uifi 
v>I SDNfxgvXxAfflJOjB*S«(I SDN NT 
1 ) 6*<bMUNEXTy -fX^BEW, i"&*>*> 

[0 0 0 5] ZtDtztb^ AD S L5g*ffl^tt4 Ktgttf h 
WADSL^fA (la^-^-f) cOhP-->^KBW 
K, FEXT7 4 X&XXfNEXT S >f XoSL^HBt 

v^NEXT; >f Xj£#0#ttSriI!l5EU *oy ^ Xco# 
14K^ofc#^^*;K?5f£iiVf y bS^y-f >£**y£ 

>>f 37^f -f— (TE Q ; Time domain Equal ize 
r) , 13 J: VHSftMoae^ft*! t ff 0 7 1/ ^ > 
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\/—Y*4>4°=i*7<i*f— (F E Q ; Frequency domain 
Equal iz r) 0#ft*lR3K3*T&56U TEQJW 
EQ^ii?fti:ov^ 1 oo^Sfc-r-^wSrKttS J: ? 

[0 0 0 6] 

£C£v^\ B^Tfi. 1-C*cBESoi SDNii«73 
70 KB#5^#JT*5J«9»t>S^~Sii«<7)TCM- I SDNyV 

N E X T J 4 X£> J: t>*F E X T y >f X*^SH#Zl*fS 

[0 0 0 7] ZOtztb^ 0*OTCM-ISDNMf 

o*-«a«*^*»fflLfc»£\ atfww^z:*** 

CO I SDNiiMTj^/SOADS LS*fflJ^S ( AT U 
-R) "C(i, FEXT/ XisiVNEXT/ 4 X<DTBL 

SC7--r;WL^K{t"Cv^iv^fci6. I S DNglKIT 

± n r g commit cm^u j: n wwmwtmh 9 **? 

0. I SDNgaiBi:l»«-rsfe3S»H*«SiifcJ|* 
t:fS^4i ^ ^ -f X^^N E X T / X, FEXT 

JR3fc3-£J: -5 kt4^ y * Xoi^teKOSEft**® 

[0 0 0 8] -f-d-C, COJ:o&Fp l ]ffi£»& 
iO i-^fc^H^Six/itO-e*!}. TCM— I SDNjifif 

/MSSSBSr^LTS^y -fXo»#«:Sit«»*"Ct. * 

cofiy^fXta^^f^aiL, ^f^v-h-eoa 

[0 0 0 9] 

40 ra«-r £ ««co#z:xa«««^ <b ea s *t* y >r x 

**tM£«B^**aKttIE1-& J: d i:Ltf>f 

>ua«««*c*5v^r, mrfeias5:co*-sa«^fiod^ 
uisv^ofi#z:Mfli»ii* ?>eas N E 

X T y >f X*^7Se^B^«:*aiC«iE-*'*ai&*)s 
fk#0*|£ft#»«: IB« l/:NEXT^ Xftft^ - r ^ 

t, ttieiifto^ziaaftiSMo^^^iiuav^o 
a*— *a««tt^ e> fsa s *i& f e x t y >f x 
«e»B#tt t «a u » jei- & aje»ft»o*f t«a * 

is« l ?t f e x t y -f x^ft-r - t , ^fefi#z:m 
50 aff b KrifiN e x t y >r x#ea * § 7t»^ 
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U l±*rlEN E XT/-f X&%.7---7)l'<Dmmm~&'3 

i'f.FEXTy'f x**gjg ?nri fe*^-tc (± Htrte f e 

i><7)X-$>2> 0 

[0010] itz. *os&w-e<i, *§smi, *~*a 
«*«B!twa«fcon-ciB|jw*fcoTa«u mis^ 

m o j£#~fia^^s^ ^next/^ x^fcii s 
fa»«©»¥r f ext^ xa*ea$ 

itr £ tt«JS*fl:»KF E X T 7 * XfcftT"- 

[0011] ttz, #cc5»we(±, **1IH\ 

<7)ifi: i t £ r*jlfs^B^'b n e x t j 4 X;HSji£ ftr # 
o*fk«&t:»^v»resHHfttt»iES**-*, fir 
«*w^it^-sii«^«^<b f EXTy-r x*»eas 

[0012] ifc, ^fcofMH-eii, s<bu, fniif 

X*$>2>A\ &Z,^\3.F EXT S 4 XX*hZ,fr*'#m'$-Z> 

«tm«w»«r#u aue^tst*. «riE««uflWf«50ipj 

»fm^7t-*o*^-C, sfTfENE XT/'f Xc7)^|-a(CI±NE 

tt*1ijE-r4-*, IfrfBFEXTy -fX<7)^H(±frfS 
FEXT/'f X#&f- 7';K0^-fb#Sfc^^c?v^Tf5^l 

[0013] ifc, s^cc. atttti-, 

*»o#=^afli*tt» xmm s *i a ? u - a * -c^* 

is J:^^* 5 > rtf&mzixx^&Jii'm.-r 
-9\zz<> Tfsit $ y ^ xofeiira&KJixjfc $ 

5 >^Hi3v>T, HfrSBiRlfcS-ti-*:?^ )V9 
-fXt-v >-t>\sU*1iir2>ZtZ!ft%kt-f2>i><DX$> 

o 

[0 0 14] itz, ^o»wc«*> ^HifSiiKliTC 

m— i s DNgasK-e* o » «»«>*r:safli*iii±a 

tTCM-I SDNfeigg&^r^LTCM- I SDNII 
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U *MI±ADSLgIK?r^LtADSLim 

[ooi5] ifc, *««wtM4, t- 9 &m<r>m, # 
- *fssss * a- l t a«+ * «i5c<0 fZli«gf jj» t, 
fejtsft* y -f xsr-^trjaas»«ptt teau-wjE-r * i 

*a«a«od ^*««tc»v»«oaj|i-*a«i6«35» 

"MSitSft-S F E X T y >f X*-fi-triSSiM*tt***U 
WjE-rsaiE^tSO^kftailEfi: Lfc FEXTy-f 

io xm&7—r*>t. i»eiS*=:*a«»«o-9%*«« 

CiSv»1ffl<0d5^— Sa«^«^ £ N E X T y X^Sjf 

**L-c§fc»-frut, Mieit^-fiafl^e^'bFEx 

TJ'(Xi>*{ZM$tlX&tzi£&Ki>, flTfEF E X T y ^ 

i-*aii5*<t»t, tt-t&ztz&mt-t&^nx'h 

[0 0 16] ttc. >X<7>5tWX&, #-11 

«**H^oa«fcow-em*B*fc otmu mm 

20 f<^iSf-lIfgi^f)NEXTy -YXjWrjf SftT 
& fc»*fc<±, ait#ft»U F E X T y * Xfc&T 1 - r 

tz¥-mi;js®zmmfrt>3%Mm^r-9tfTio, tarn 
mm^*— rn.mmmm.fr % f e x t y -r x^tejt 

T # fe»*t= t aiE*f t»H FEXTV'f Xftftf - - y 
^<omt%m~&^^X F E X T y -f X4r^-OfeaS»«r 

[0 0 17] ifc, *05&9JVM\ *Stl±< fill 

<Di6*2fIigI^eN E X T y 'f XA s f5it 2KX& 

fc»-ft-»cti, ai&*)sfk#UF e x t y * XfliftT 1 - 
o*ft«ftu*^re»tti*te**jE-*-a-#, WE 

*b f e x t y * xj^ga § *l 
x i fern-si- iiae-^tsu fext;^ x«»^ - t* 

^<5«Mfc«fBtU*^v»-C FEXT^-f X*^trga»» 
14«:*auiiiEi-«JiHllOi61ttT*ftC t *«F»i:-r4 

[0 0 18] S?>U, fZiii 

^fi3j"bf£a$*t^y -fX^tffiLT. N E X T y -Y X 

Bffai^^^o'^T. ^trfSNEXTy -fxoi^c^ 

EFEXTy-f X<o*&-&{C <> , frfEF E XT/-f X^tS: 

[0 0 19] ifc, ^toftweii, f-^SflioiR, * 

50 ZlfiaSRfcA-LTaitittftOfZiatiM^t) 
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v * >p «««« t z £ \,*Xs «HB*«:o*=i 

-HIE-r **£%ft» <0*Mfc«ft«:I2« L FEXT/^f 
X^8t-r-y;ut, frISF E XT 7 >f X^x-X^O 
*ffc«fti:*^^t, WEFEXTy-YXSr^trfeaiK 

xt/^ xa*e* s fib m n -co <^ ■f - * s« * ff -? - 

[0 0 2 0] Sfc, *fcOf&9J-CJ±. £a 

«««wc^>a«i:oiiii"enwsrfcorafliL. una* 
« oa^— aa«^aa> ^NEXT/^f x^fcit * 

^e>FEXTy^%3$wism f-^i 

tffn*^ ICWCFEXT/^fXfttf-^ 
^0«Wtftftt:36^v^ FEXT^ X **tHSaitt«F 

[0021] it, ^:o»M-et±. ^zisa 

offi^zisawsaa* h n e x t j << xa s {sa s ttr § 

gf^^FEXTy >f X^fgitSix&JBW-eii, t*-* 
SfiSrfHi:*^ aJCE*ft»^FEXTy >fXMf 
- r^OSSK fc«SfcK£^*"C F E X T 7 XSr^trfSii 

[0 0 2 2] tfc, *rilff 
S«^<bf£it§tL^y -fXSrtfetaLT, FEXT/^f X 

ii, *ME*tBfl»f»^«Brffi*H*'cyv*-c. mffSFEX 

t; ^xo^^iifrieFEXTy >fX#ftf-^o 

[0 0 2 3] 

Sjifg I S D Nafit£rfrr> i> <0 t 
L, C*U::J: >f X«r^.£ib*tS1lOT*>f v*^ 

ilM^M * x D S L Il'SSiCO 1 o -C* & A D S L afg 

[0 0 2 4] HI *^i:«^7'>f v^^a«»« 



(6) 1 1 - 3 5 5 1 8 3 

HiSV^T. 1 1 l±TCM- I SDNIfl^ADS Lif 
f^Mt^f^ (CO : Central Office) , 1 2 
ti T CM- I SDNlSiff^fc^TCM- ISDN 
fcSB&. 1 3tJADS La«£tT? fc#OADS Lfsii 
1 4i±ADSLfSSKl 3 Sr^hLflfeOADSLaS* 

ffli^M (H^r) kADSLifltff^afl*^* 

COADS L3£*ffl|£fi (ATU-R ; AD S L Transce 
iver Unit, Remote Terminal end) ^ 1 5 It^^kM 1 1 
fttAD S LM1B*fomir& AD S L^ffl^fl: ( AT U 
10 — C ; ADSL Transceiver Unit, Centra I Office en 
d) . 1 6liTCM- I SDNfiMl 2 £^Ut&<7)T 
CM-ISDN^*fflSI (H^r-f) kTCM-IS 
DNifitffoifi^fAf^TCM- I SDNS*! 
^fi(TCM- I SDN NTlh 1 7 (±**JS 1 1 1*1 
•CTCM- I SDNa#**IJ»i-^TCM- ISDN! 
lgf(TCM-I SDN LTh 1 8(iTCM-I S 
DN^liKTCM- ISDN LT)1 7 <t A D S L 

^ffl^fi (atu-c) i 5 tiryffl-c^rL^tKvmmvy 

20 > 1 8i±. Hi T CM — 

I SDN^ISKTCM- I SDN LT)17. 
<(iADSLilgi (ATU-C) 1 SrtKRtfbft 

[0 0 2 5] £33. fi£*a«<7)4: i^-eiBi^LfcJ: ^ 
tc, ADSL»*«Sf (ATU-R) 14*^:» 
-frKti, in:^ti:^:, i£*zisa«£|fi£: T 
CM- I SDN^lil (T CM— ISDN LT) 1 
7mMfi:<t«SLf:TCM- I SDNfx;itlg& 
1 2 # J: ^ A D S Lf53!B& 1 3 £^LiiM LT < 

30 /4X% "FEXTy^fX" ^ a^zisaff 

Mk^^TCM- I SDN^^ffllJ^g (TCM-IS 
DN NT 1) 1 6i>m^tmmzX OBMSLfcTCM 
- I SDNfrii&£l 2 i3 J: 0* A D S L frSSK 1 3 ^r^VL 
Sitt<^Ti/^X^ "NEXTy^fX" i:0f^ o 
CtUC*tU ADSLilgt (ATU-C) 1 5**fc 
Ktim^it, ADSLi«i (ATU-R) 14 

*^ifc»^t*kio, &*-mmmmmt%2> i s 

DNfeiiv^xAco^li^«(I SDN LT) 1 7 
flLt< 2>Ti<£y -i X^NE XT/^XtiO, it#— 

SDN NT 1) 1 6**i3S«LT< STiy^Xd^FE 

xTy^Xki^o 

[0 0 2 6] H2fi> **Wi:«*f^v^;m8il 
OllftOf 11 t*l)AD S L^*«I ( AT U — 
R) 1 4oafll*f*A*cOS»»*v^L<±5«#ffl« 

Elti^^T, 14 1(i7tn/7"n^7y>^'A 
/D3>^'-^ (Analog Processing And ADC) , 1 4 

2ii^^f^ V* >J ^9 -fHf (TEQ) . 14 3iiAytf 
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(7) 

11 

mU (DFT) . 1 4 5«Ja«»K>'f >4^?4*f 

(FEQ) , 146l±^>^fl/-y3>x>n-r- 
¥4 Ts^r—*) > ( Constellation encoder and gai 
n sea 1 1 i ng ) , 1 4 7li h >t-^'J (Tone orde 
ring) . 1 4 8 itT4 > * - U -7* (De inter leave) . 
1 4 9, 1 5 0<±t'X^ -7*7 - K^-=r 

^ v 3 > (Descram and FEC) . 15 1, 15 2 ti* 
^ 'J y ^ >; y>?> W ^ -y * (crcK 1 5 3 (i ^ 
a7n/y>^>|^n-ji/ (Mux/Sine Control) T 

[0 0 2 7] ttz, 154\i?4<UV*>4^74 J if 
(TEQ) 1 4 2 WlFEXTy^Xffl^it^JIft 

1 5 5{**>f A 
>f =r^<f^ (TEQ) 14 2WLNEXTy>fXfflO 
#t^Jlffit^TEQfflNEXTT-7X 15 6 (i^ 
iK&K^ >>f n^^-f (FEQ) 14 5CWLFEXT 
/ -f Xffi<Z>«ft FEQfflFE XTt-7X 

1 5 7(±ffl«&K> (FEQ) 14 5^*+ 

LNEXTy>fXffl<0«ft*Jlftt4FEQffiNEXT 

[0028] :H^Ot-7>1 54-1 5 7 

II, CO / >f X^)#ttS AD S L»*I81 ( A T U — 
R) 14fflJT\ TCM- I $DT<tmm^&tfZ>r-?<D 
T^UffilSJLT. FEXTZ-fXffl, NE XT y 
4 XJBglJ*U, 9 4 A W n^-f^f (TEQ) 14 
2, a$S:Ky>>f37>ff .(FEQ) 14 5i:i^t 
*S<SffcSr3HtT. FEXTy^X, NEXT7^fX^ 

[0029] -kizwuttmi-r&o if, ^ 

**0?B]KlOADSLji*««11 (ATU-R) 14 

• A/D3W«-^ 1 4 1 #*S«r&KWLLPF*jWj\ 

ff^tc^mt, iv^t^>fAKy>^n7^f (TEQ) 
1 4 2 tllt^^iitOSEf ftjEll^ff % 
[0 0 3 0] &kz^ *O^M««oajc£*>ft«La36 f S*L 
tzr*-9l±, Aiy'J7V^l/M777 1 4 3 £ 

*L, Wtk^-U^SElfeff (DFT) 14 4tIft7-'J 
i^ftS^L, JH^ftK* W 37>f^ (FEQ) 145 

[003 1] fit, n>^f l^-v3>x>a-^. 
r^V^y-'J >^*1 4 6 H<t OConstel lation-r-^ 
£S±L. F>^-/'J>^14 7ty'J T^r'-^tc 

3E*L. fX^7>7>'7^7-FX7-3l/^V3 

> 1 4 9tFECW^7>7*^j61U if^ilJ: o 
Tii, 7*4 > 9 - U -7*1 4 8 Sr^ttTr'^^ 7 
•7*7— KX7-31/^ 73>150 tFEC^fX 50 



#P3¥1 1 - 3 5 5 1 8 3 

^7>7«U tO'J^'jy>y>y 
>ffx7^151, 1 52 ^fiot, Siy^JX/v 
y$uy bn-;i/ (Mux/Sine Control) 1 5 3 J: I) 7* 

[0032] -toist, (co) 11 xfi, mm^ 

>hn-7l 8A J TCM- I S DN^fiffl^S (T CM- 
ISDN LT) 1 7t, ADSL^i^f (ATU- 
C) 15 k<nfcM<D?4 < > ^ORHS* <h 
T\ ADSL®*M (ATU-R) 14* f , NEX 
Ty^fXt, FEXTy-f X^MN S >^SrB»"C 

[0 0 3 3] o£*K ADSLS*lgt (A T U — 
R) 1 4(i, TCM-I SDNfifii:ADSL®Mi:0 

SDNfeiif&l 2 ±&T- *&±vX\<*2>ffife]%m<Dm 
(i, ADS 3 £^L§fS1-&5:«T ? -^S 

«# * K N E X T J 4 440t«Bfi-4- 
>m^otv^TCM- I S 

ADSLfSMl 3 *^L*«f *$«T'-^«PiCFE 

X T J 4 Xim!SL'tZ> C SrEJRT* § & e 

[0034] z.<ntz£>, ^m<Dmmi<7><§:m^i*, 

9 4 A K> 4 >4 ^^4*f r (TEQ) 14 2,UJ:(;i 
JftSfcK^ >-f ^9>f *f (FEQ) 1 4 5ii. TCM- 

1 SDNfSSSSf&l 2±*^-**U:*W£l5WOWIi. 

NEXTy^x^mtatotit, -e-tt-rtu TE 

QfflNEXT7-7iH5 5, FEQfflNEXTt-7' 
;n 5 7co^t#a^ffifflLT, B#H«**^>v^iH« 

[0 0 3 5] — TCM- I SDNf£$£l&l 2±*t* 
-^* s T^)»f3eB*MOB(i, $ 4 & Y^4>4^ i 74^f 

(TEQ) 1 4 2 ^O^rS&K^ >-f n^-f^f 

(FEQ) 14 5(i, FEXTy>fX^ntOt 
LT, -eti-rtU TEQfflFEXTr-7iH54, F 
EQfflFEXTr-7> 1 5 6 0*ft«S«:«fflLt, 
WFlB***&v^i«&»:«*ft-CFEXTy >f XSr^trfS 
2Stt«Ht**au»iE't* J: d K Ltz Q 

[0036] H3 (a) - (d) MAKM>^ 
4*f (TEQ) 142i5j;WIK^^>^37 
(FEQ) 1 4 5t\ NEXT; >fXtFEXT/ 
4 X t Xty <9 #x T#m h V - - > ? L ?tBRORji*0 

[0 0 3 7] El 3 (a) {±. TCM- I SDNfSSKl 

2 ±*fcMZtiZr- 9<Dffiili:mLX&t) , Z\<DTC 
M- I SDN!&55T<i, 4 0 0Hzf llffl<h LT. ± 
0 (Upstream) T (Downstream) tSr^OiSf^ 

[0038] d3 (b) (±. ADSL 13^L 
ADSLg*lgf (ATU-R) 14t§S^iX^y 
4 Xi7FLtzi><DX\ TCM- I SDNf^iiS&l 2±* 



-7- 



13 

SiS^tL^7"-^C0±^ (Upstream) . T *9 (Downstre 
am) t:^Lt, NEXTy^fX, FEXT7^X^ 

[0 0 3 9] 13 (c) ti. ^^f AK^^V^fn^^f-tf 
(TEQ) 1 4 2,£J:^jg^K^>^n^^ 
(FEQ) 1'4 5T\ N E X T 7 Xia J: {/F E X T / 

-7(1. TCM-I SDNfrMl 2±^$^r- ifl 
*a*±0 (Upstream) . T *9 (Downstream) <h^*9#t> 
oT. NEXTy^fXtFEXTy^X^^S^ 

if irv^o 

[0 0 4 0] El 3 (d) ii. ^^AKy^>^fn7^f 
(TEQ) 1 4 2.i5J:O f «ife»K>>f ^-fn^'f^f 
(FEQ) USCiJV^T, NEXT/>fXtFEXT 
Xfc -5-*Lt^t>*T, #Sfc-7^ 20 

^^NEXTr-7> 1 5 5, 1 5 7. FEXTr- 
XiH 5 4, 1 5 6 <hi^J^#x_T^S6cM^-">^t 

EQ142, FEQ14 5*t:NEXTf-7>15 
5, 15 7, FEXTr-7> 1 5 4, 15 6;***£0 
T% NEXTy^X(7)^H(±, TEQ142, FEQ 

1 4 5f*iftiNEXTr-7;H 5 5, 1 5 7 IZX *) 
KgS*JKjK$*£OKitL, FEXTy^fXoi^i: 
(i. TEQ142, FEQ14 5-f*l-?tLFEXTf- 
7iH 5 4, 1 5 6 l,Z£ *)KM*:«:JKj£3-£&o 30 

[0 0 4 1 ] Z<Otz#>, Z<DM3 (d) U^iTi: -7 

>f Xol\ **OloNEXTy>fXtF 

EXTy>fXt3}*«jr)*fc»)jj4Lfc»^-et, -tti-p 

*ioy>fXi;a^L3tNEXTf-^H 5 5, 15 
7, FEXTr-7> 1 5 4, 1 5 6 O^MfcflM&K J; 
*K FEXTy>fX, NEXTy Xdit LSU^ t-S/E 
mtfrlf, 9J>MiKMi*i|J0K$^Tv*£Ot\ NEX 
Ty>fX, FEXTy XglJ^tl j^tUi*. v*o7fcAJRm 

H3 (c) *k m$$mvi\m~?z> 40 

[0 0 4 2 ] ffioT, **So»8iof'>f 

SH^tllf, 3^>fAK>-f>>f37>ff (TEQ) 1 
4 2*J:0 f S?K&K> >f >>fa v-i^f (FEQ) 145 
cO-etL-Ftltlov^T, FEXT/^X, NEXTy^X 
fflO-r-TVH 5 4 - 1 5 7 SrgiJ^KMWT, FEXT 

y^fx, n e x t y ^ xt:$ i: ftig^ftfflt ^ i 

9tcL^OT% TEQ142i5J:U f FEQ1450hU 
-->^^-eii. FEXTy X x NEXTy>fXf 



HH¥1 1-355183 
^^t* f T-^i:*i:, ADSLI«<7)^(i, F E X 

Ty^x, NEXTy-f Xi^atiiati, c t £ 
[0043] zni&m, *m.mmmi izxm£, s/ 

Nifc*3fc*re#, •x5-$&£it$;& f Tj& t «K ADSL# 

eai u - h -eoa«re« * # ur-r - 1 § a t * k , 

[0 0 4 4] ifc. ***OJBlRl-e«i, tp&m (C 
O) 1 lcO|i]in>fn-7l 8t5 ? TCM-I SDN! 
fll^C (TCM-I SDN LT) 1 7t, ADSLi 
1M (ATU-C) 1 5 tOBt, * 
H«* i:* J: dKL ADSL^*1W^S (AT 

U-R) Ji, NEXT/ -YXfcJzOfF EXT y>fXo?§ 
4^^^>Xitai^<Tt > NEXTf-7iH5 
5, 157t, FEXTr-rJH 5 4, 1 5 6 t 

[0 0 4 5] &ib\ 3jc**<!0BjffilT-ii, _h«0<M 
$^^ADSLi«I (ATU-R) 1 4 
&mLXmWLtzfr\ ^^ADSL^lgf (AT 
U-C) 1 5t:afflLT, ADSL^ffl^B ( A T U — 
C) 1 5 OT E Q^F E QOilEWtSOfc^i:, 
?tLNEXTy^Xffl(7)NEXTf-7>i:, FEXT 
y^XfflOFEXT-r-r^fcSrKtt. -/^Xtl^*>-e 

g&&v> 0 Cco^^ ADSL§lgi (ATU-C) 1 
5 5&*?>ji.£.r tKfc^cOTN ADSLS*Kf (AT 
U-R) 1 4 frhJLfc&'kt &&£&*), fi*ZLSiiM 
^B<h&& I SDNeiy^rAOglgfd SDN 
LT) 1 7**iifiLT< 4T*y>fX^NEXTy>f 
X^^, I SDNfigy^r 

A<D3B*««(I SDN NT 1) 1 6^flt< 
>f X^F EXTy>fXt^ 0 
[0 0 4 6] itz, ^^SkOfmi-ei*. ±&<D£o 

(CO) 1 ic0|sl»3>bn-7l 8OTC 
M- I SDNMm£ADSLMmt<7>mvi%&? 4 < y 

R^r. mm*> hn-^ 1 8 tr, m»«m"c 

RISBii: fcfc^J:? tzLTt 

[0 0 4 7] «x.i^\ (CO) 1 1 tzSJ*!? 

*>^ii*n«B (H^i*o ) *SrKtt, N E X T y ^ X 
ioi^FEXTy ^X<7)5§±^^f ^ t^b^TC 
M- I SDNMM (TCM- I SDN LT) 17 
frh'&tzTCM- I SDNfSiiKl 2i^LfcTCM- 
I SDNa«^r'-^<^±»)T0O«Jl5#*>l) S > 
ADSL»*ftSt (ATU-R) 1 4 KSSrt 
^^CLtii^U 4fc. ADSL^*lgl (A 
TU-R) 1 4 7ii ? 0!lx.^HProposed ANNEX C of G.dmt, 

ADSL under TCM-I SDN nois nvi ronmen 
XM NEC, ITU-TSG15 Q4 D. 156(WP1/1 5) Geneva, 9-20 F 
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15 

ebruary 1998 *UJ:-2)*ftt\ T CM— I SDNilfl 

ADSLS*1M (ATU-R) 1 4 t:7 >f Xt^j 
KBK (0^*1% ) m*mt, fo@ H*i:ii)NE 
XTy^Xi3J:a f FEXTy'fXift{HLT, ^Kh<o 

4 < >m*B«t&J:?t:Lt<)J:v» 0 
[0 0 4 8] CO J: 9 U-rtLtdT^ tf 3 *^ (CO) 11 tr 
T CM— I SDNIIilAD S Lif t<0Htf-^O 
±*)T>?<D|WI#!£<h <b&< T NEXTy-f X^iLK 
F E X T J 4 X K*tJ£-f 4Ct ^ § Z> t * . # tl, 
ADSL**Iil (ATU-R) 1 4 **0O rop 
osed ANNEX C of G.dmt, ADS L under T CM— I S 
DN noise environment^ NEC, ITU-T SG15 04 D. 15 
6(WP1/15) Geneva,9-20 February 1998 ft:J:^*St 
T CM— I SDN««tCi3tt&T*-^0±l9T»9 0^>f 
^>^*©»Lfc«9, ADSLS«f (A T U — 
R) 1 Stcy>fXttfllEI» (H^-fo ) •*RCtfc» 

^cii*orii, ft 3 *^ (co) i ic, ff^tzra^a 

0»«*cW^3fcA*ftlx.* C t 4 < f^iifffl It, 
ADS L»*«^«03fca^:tfC, NEXTV^Xt* 
*^v^iFEXT7^X^^)/!i^Eilt, N 
EXTf-^t, FEXTr-7>^ffl^fx.ttt 

[0 0 4 9] %m<om^2. $^t:i^fr/ 

2t*^ADSLS*l^I (ATU-R) HOII 

v^o ) cOflHSftMflSUSLT^So latcjsv^T, El 
1 K^atjfcoj&R 1 o$«»i:ra-««:5f*^iin— 
flF**ftU **te>OBiWJ±**-r4<)04;i-4i:. 1 
58(iTCM-I SDN««i::i3lt&f;5£ 7 

-A7 - K^->^ h V-.=- - >^O^t^t-' 

-^cONEXTy^fX, FEXT/^XCiS fciJt1#14 

T CM— I S DNT*y ^fX^r t W*4 0 of 

{§3Uc*tU TCM-I SDNf#/^X^t>-t;l/gi 
1 5 8^iISPStLfc^ i: Miit^iOTi^o 
[0 0 5 0] EI5(±, *JfcOjgj&2«9TCM- ISDN 

L?t<>0-e*^o g|H*3v*T. 158a(i«##, 15 
8b(iFIR (*TRft>f >>^*J£«) 7^;t^. 15 
8 c <i**i&*8B, l 5 8 dii-7-f ;u^«ai*K8C. l 
5 8 eiiTCM- I SDN7V-A7- K'^-VfEtt 
SC. SW1 -SWSti^ft-rtl*^ v*X-&Z>o itz, 



(9) «fH¥ 1 1 - 3 5 5 1 8 3 

16 

1 5 8 f (±, NEXT7 ^ X js i^FEXTy^f X^tt 
-FtLCWt-STCM- I SDN71/-A7-Ka^-> 

[0 0 5 1] 4 is. F I RV J fr* 1 5 8 b Hi3tt&, 
h(k,n) k=l-M(i. FIR7^^158bC07>f^ 
*«S:"C*lK NEXTy^Xfflfc, FEXT/^Xffi 

±, e<2\ KHfi-^fT^K dli. EBflOTCM-I SD 
N7 K^->fi^ ^ii^r-y ^Ifc, h 

[0 0 5 2] *«C»ft*KMf*o if. ADS LS* 
fflO^e (ATU-R) 1 4 j3«tt>*AD S L^HJ^S (A 
TU-C) 1 5 7& s , TCM- I SDNifrRKi3tt£±0 

(Upst ream) t T 0 (Downst ream) <D9 4 \>?% MM 

Hffi3>Fn-7l 8CTCM-I SDNiMiADS 

JWKJ: TCM- I SDNilMU&nt&JiOTOO^ 

^&v^§^(lti. -gF|Jx_ti\ BProposed ANNEX C of G.dm 
t , ADSL unde r TCM— ISDNnoise env i ronmen 
\M NEC, ITU-T SG15 04 D. 156 (WP1/15) Geneva,9-20 
February 1998 %£iiZ & %>Jjjfe*C > TCM-I SDN<7)^ 

4 * >y*um-fz>zttfx*£z> 0 ztiKxn, ads 

L3B*1B!I3S« (ATU-R) 1 4*5 XZ/AD S L^«£g 

5 (A TU-C) 1 5 (±, TCM- I S DNaMKi3^t 
&Jl^^ (Upstream) bT (Downstream) B#0 7V--A 

50 [0 0 5 3] 4*:, - t"CI-> if 

7-KU«tSNEXTy>f X& «t V F E X T >f X-fft 

I20TCM-I S DNfiy ^TX^r-v V-fc^ffil 5 8 
■C(±, ADSLafiA^Jlt^iv^Bi:, TCM- I 
S D NlfSl^ y V - A 7 - Kg^lOl^^l&^-r & 

7l/-A7-F/^->OTU, J^T^J: d tctT 

40 [0 0 5 4] COT CM- I SDNf»/>fX 

y-t^Ul 5 8"C(±. i-f. T CM— I SDN7P 
-A 7 - K/<*->lB«»l 5 8 f ^f>fWJx.lf (0, 
1, 0, 0, 0, 0, 0, 1) /^->f^^^TC 
M- I SDNiif§C:j3tt&7P-A7 - Y'*9 - >ftV\\ 
dSrtt^mLT. 5ME<07< ;i/^«a4T?"JhUfievv F 
IR7^^158b tl^tt^o ft. COB^tCti, SW 
1 - S W 3 f^T^O F FRSCftS t O t -fZ> 0 
[0 0 5 5] *tC, SW2*PBi:T, COFIR7^P 
^15 8 b<7)ttlM*^> NEXTy^X, FEXT7 

50 ^XgiJ^KjSJMIl 5 8ai:jS^ TCM- I SDNI 
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(10) 

17 

mz&tfhyV-uy- KOf£3SORK ADSLfr&6& 
13JiMADSLS*«l (ATU-R) 14C1 
»W&*««*A*U (n) t LTfeit^tLT < 
y * X*»<b±SBF IR7^^158 bOffi;£*£*£S 

[0 0 5 6] >XIZ, SW3, SWI^gflCT, fOii 
ffl*tf^JeS:*^ii^Wl 5 8c l:tTCM- I SDN 

*UJ*ff9!le* d4r7-<;u*«8ciM|L«l 5 8 d Ki£ 

l), 7^^#ft»i»158dm EkTn&XZXt) 10 

* d 

[0 0 5 7] iOiftfttcj: I). FIR7^^158b 
<7)#7 >r )ls9%mfFi h «i. ^O "7 >f )V9&mm h » 
UlEfrSit&^fcH&frK NEXT/^fXJsi^FEX 
T y >f X^rK^iKDTi^y 4 X<7)ftmmmz&~3 < J: -5 
KJR;£LTv*< ££l-fc& 0 ^<7)J:^W1^ADSL 

ii«)& s H*&s^-5)«r^i*i)jgLr, FiR7^^i5 

?iJh£NEXT/-f Xis <t E X T y -f X-t*i-p*LO 

[0 0 5 8] fit, AD S LfciSa*M*&£;ftfc»^ 
fi, TCM- I S DNlf iz&^xy V-A7- hv** 
->0#&£1~&?^ >X^&^T<0<^ SW3. SW 
lfcBBttU SW20A*Hi:t, ADSL»«**IB*& 

$ a & nu ( 1 $ t js v * tz y 4 ) v ? % m h * m v * 

TCM-I SDN7l/-A7-Ff^^->l^7' 
58 f SrffcflEU «1Rfl«Hr5fifl|-S-X*U (n) 

ho 

[0 0 5 9] Z<DX o teWmiZX TCM-ISDN 

k J: o & f e x t y Xis * tnsr E X T y >f X O 
T#y -f xo*# S: i$*-e $ & o 

[0 0 6 0] ZVXo&t&m*. FEXT/^f X,NE 
XTy >f X^ft^ftKWJ&LTlT^ 2o(^7U-A7 

TCM- I SDNa<f0|cO7l/-A7- KiiMBfO^ 
[0 0 6 1 ] fi&oT, #*Jfi<7>JF2SI 2 d i: tU*. TCM 

- I S DNMIf iza^xy u-Av- K^?->;HSi£ 

#J*^#£>tt&~:£, TCM-ISDNI*t:i3v^7 
U-A7- hv^^->* f gjSStL^B#BtCOV^T(i, F 
EXTy>fX,NEXTy-f X-g-tt-Ptl(Z*t^ Lt7P 
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18 

[0 0 6 2] TCM- I SDN««Ki3V>T 

7U-A7- hv^^->^fS3SSiLSIBfrcov^TI±. -7 
P-A7 - KTSM ^ X***- * > -fe )V £ 2x£ ^ t [Z J: 

i 9 -«^«*tT*f* it ADSL 

[0 0 6 3] £OHttO?&®2-Cfi\ TCM- I 

S DN««K*3tt£7 P-A7 - V>*9->*mML 
-to -7 U-A7- K/^^->^«fSii$tL^W. 7 1/ 

*c > ^^^-Cfi^ntCRibi*, TCM-I SDNSit: 

[0 0 6 4] *^C«^fVv 

[0 0 6 5] 0 6ii, $H«i:II)f>fy^^lflSi 
0*ttOJK®3-C*£ADSLS*«g« ( A T U — 
R) 1 4 0S«*0»jSS:««BW^LTv^4o iOB 
*IOii3 0ADSLS«t (A 
TU-R) 1 4 OSfif It El 2 ^t^ftOli 1 COA 
DSLg*lif (ATU-R) H^MOfS^ 
^)TEQfflNEXTf-7>l 5 5. E QfflN 

EXTr-7JH5 7^U, TEQfflFEXTf- 
7>154, i3J:OTEQfflFEXTt-7>15 60 
&IZ£ 0TEQ1 4 2i5iU f FEQ14 U^ffi^&S:* 

[0 0 6 6] C Ctl^OFEXTf-7>l 5 

4. 1 5 6 1<Z&^ AD S LjiM£&£>&mr<7> 
^JB^tlis^T, ADSL®*ffl^® (ATU-R) 
14MX\ TCM- I SDNiit:iottl)r-^OTl} 

(Downstream) JtZmK l"C F E X T J 4 X^feit S *l£ 
FEXT^FflT*OA^'f A Ky > ^ 7 "f (TEQ) 
1 4 2, SrSSScKy y (FEQ) 1 4 5 ris 

v^rafi>#ft«:*^t"r h l^-->X^tf FE XT 

y >r x*^tre^ttwesr*a^*jE-rs*ffc«»*«i6 

[0 0 6 7] &IZ, iO**OJgSR3 0»«»»0»ft 

[0 0 6 8] *Hi6o®Sg 3 oS«*r*(i. ^UK> 

>f>>f37>ff (TEQ) 1 4 2 % *3 i^arfiScK^ >f 
>>f n7^f (FEQ) 14 5(i, TCM-ISDNfi 
iHf& 1 2 Ji*T'-^A*T*FEXT»BHOWi±. ^>fA 
K^O>f37^f (TEQ) 14 2,i3j:WtK 
> >f >>f 37>ff (FEQ) 1 4 5i±. FEXTy-TX 
^ ? l§±i--i> tot LT, ■f-it-etL, TEQfflFEXTf 
-7>15 4, FEQfflFEXTt-7>15 6^)fft 
ffttttffiLT, «pWa«*4vM±Hift»ca*tfFEX 
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[0 G 6 91 — 3u T CM— I SDNfciHI&l 2±£t-- 
-** ? ±*9> NEXTy-fXmt^NEXTiBO 
Bft, -£*i-P*U T E QfflF E XTr-7> 154, 
FEQfflFEXTr-^H 5 6 0*ftiftt«fflL 

& 

[0 0 7 0] 0 7 **ifeOJ|2JB5 3 ta^^-7>I 

WfriRAli. F E X TMB^)*t? H/ - - > ^ Lfe** 
M<Dfm 3 <DWj&lZ&lf& F E X TMMOt*- *fg$iO 
tf-y b V- YZmLX&t), WfUjftBfi. 1&$k<D£d {z 
FEXTRIPfltNEXT}WPA£i§LTTEQ, FEQO 

OFEXT«H^7'-^ejiOkf7 hU-h, #r*L«&C 
«\ FEXTWIBO^T-b U-^yVLfz^Mmmm 
3 <Dm&lZt$lf ZNEXTmW<Or*- ?fcl&<Ol£ y b V 
-b. JJriUftDfi, MOi^CFEXTffiHtNEX 
TjRfBiilLTTEQ, FEQcOftf-r^Sra^f 
x.£*&< M^-->^L^|^NEXTl^^f- 

[0 0 7 1 ] CO 12 J: n (C, FEXT1RO 
•r-^fc^Tfi, t/r^Btcf "T^OJ: ^ ^FEXT 
IHhNEXTifliiirTEQ, FEQ<0#t5:T*- 

WttHAiCf f FEXTIJB^-C b V-->^Lfc» 
^<t>/^\ ^- <^oti fSiS tf y b v - b 

[0 0 7 2] CMNEXTlFlOgiJ^^^NEX 
T 7 ^ X (c J; £ b V - - > ^ffl Bfl o^m^ If h o § jWK 

g> — 77> FEXTS3P^ii. y>fXo«*^vjxg 

fctf f ot\ Jftj&MtKi, FEXTJWIH07*-*{5i£i;J\ 
FEXTlffl^t b U-->^Lfc;&* ? #14;& f *v*£ 
i*t>*l9, £0*ttOJBj85 3T-«i\ FEXTJHWT'O 

[0 0 7 3] NEXTEBm tiftL^C, D tC 

A^tl, WftSCtJ. FEXTJBHMtM/-- 
>XL7t:^Jfe(7)ff^3<7)^-et. i*Oi:^:FE 
XTiffliNEXTiP^^iLTTEQ, FEQOift 

[0 0 7 41 B8I:, FEXT«BWT*R3KLfc«ftS:N 
EXTlBCaffilt^Wil^tL^tC t 
^Ltv^o :co0 8t:ftJ:^:, FEXT/^fX 
(0^OM/-->^^ FEXTZ-f X t N E X T y 
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* Xi:£-gJi)#x.T b I/-->/L/:i^^ NEX 

tc*ti"4NEXTEWOT*-^eiJiotry hi/- boj* 
K«± (5 1 ^ *> & c t & <, 

[0 0 7 5] :Oi^4ifi*ib, «10HJfc0^ffi3T* 
ii. IOFEXTy^fXCJ;»} M/-->^Ltft$L 
fc#ft*FEXT*lllHK NEXTWB^tL-e'tttl^ttA 

[0076] moT, ^mm<nfm3 <r>T<i y^^rnm 

10 Jg«KJ:*Uf, ^>fAK^r/>f37>ff (TEQ) 1 
4 2 33 <fc ^JS&tfc K^^f>^7^f (FEQ) 145 
O-ett-ftt^ov^T. FEXTy^fX«0f~7>l 5 
4 , 1 5 6 4rRltT\ FEXT7^Xo^t«fV- 
-^^Lfc^ft^&Srttffl-t-ii^ULTtr^-C, TEQ 
1 4 2i3J;OTEQ 1 4 50M/-^>^IBtli, F 
EXT/ -fXU«J»4*ffc#»**fSe*0*5S:J: 19 t««F 
M(i**!>^^t* f -eS^i:*(^ AD S L««ORIt±. 
#(1 FEXTy-fXtzj: U - b OSKft **«6 UBU 

*t?S5o ^OUf, S/NJt«r3t#"CS, ^v-^fc 

[0 0 7 7] *HiOE®3 ICfctUf. NEXT 

^P^O-r-^feiHtl, FEXTJtBBt:H/-->^Lfc 
M^ftffllt^ NEXTJHnUbW-->^Lfc« 

bV-->X£S'M:U fffiBfB<0H/-->WH 

[0 0 7 8] Sfc, 3 "Cli. (C 

30 0) 1 l«^>hn-7l 8^TCM-I SDNg 
ffl^M (TCM-ISDN LT) 1 7 ADSL^ 

iM (atu-c) 1 5 t<7>mx\ * >r<n 

W)HiUJ:oi:U:?t^ ADSLMgt (AT 
U-R) td\ NEXT7-T X&J^FEXTy-f Xcoffc 
&*>f * >^£*»L&< T*>, FEXTf-^15 
4, 1 5 6 tT^f^f ■rtC-fSCl t&nJifet 
[0 0 7 9] ***OJBffl3-e«±. ±7$.<7>£n 

C $||flS:ADSL»*fll81 (ATU-R) 1 4 tc 
IfflLtRWLfc^ #«9i*ADSL»fl|jR1I (AT 

40 U-C) 1 5 izmm LT\ AD S L^ffllJ^fi (ATU- 
C) 1 5OTEQ^FEQOa£#ftS<!0t*t^ FE 
XT1HC b l/-->mFEXTf-^S:Rtt, 
f-^g^i:ii, NEXT, FEXTlBttCFE 
XTr-7>ftfflH^»J:^:iTir^ 0 
£\ ADSL^li^M (ATU-C) 15*^:t 
{C^^cOT\ ADSLS*fil^S (ATU-R) 14* 
^Afc»*i:iiittfci«J. i5*rMflli6«i:5r& I S 
DNf£Sv*xAOJBfl!K11(I SDNLT) 1 7 
LT< ^Ti*y >fX^NEXTy X t * *9 . iS#— i 

50 MStt^^ I SDNfei3lv^'r^oa*««(I S 
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DN NT 1) 1 6rt s $£«LT < >f XtJ*FEX 

[0 0 8 0] **JfcO»ffi3-C(i. ±i!EOJ:9 

C (CO) 1 10|^M^> Fn-7l 8^TC 

M- I SDN»«i:ADSL««fc<OW-tM£a!*'f ^ > 

tz^&o tattoo 

(i, TCM-ISDNCiSNEXTV^XEB, FE 

[0 0 8 2] ^ftffjtlti. Z<Dn&<Vftm4<DT-*J 
^««JI«"C«±> TCM-I SDNte^S&l 2 ±£-r- 
^* f T<) (Downstream) . FEXTy>fX« J Mti»F 

ffo^CU TCM- I SDNteiUKl 2±S:t*-^ 
# ? ±«9 (upstream) , NEXT/^fX^mt^NEX 

[0 0 8 3] oit9, :^10§S4 0f>fy^^i 
«S«OS«*-eti\ TCM— I SDNOFEXTfflH 
UPJ88 LTx*- ^fgcD^^fft^, TEQ 14 2, F 
EQ 1 4 5 OjilD* ffcO M/-~>^{;U *JiOB]K3 

FEXTfflBW^, f-^Sf JO 
^U^ffl-T^^T--^^^. -ecOFEXTffllBO^T- 
ftfth ^--V^Srtf o^-ttL-pfLFEXT-r-r^ 1 
5 4, 1 5 6 O^ii-T^o 

[0 0 8 4] [19 (d) (I, ^OHifiOJBS4 0^>f A 
K^>f W n^>fHf (TEQ) 1 4 2.i3J:a r Sa£»K 
>>f >>f 37^ff (FEQ) 14 5U£^T, FEXT 
MOWFEXTf-^H 5 4, 1 5 6 K «fc <9 

(a) - (c) fi. H3 (a) - (c) t R £ 

& F EXTiHO«*F EXTt-^ 15 4, 
1 5 6CJ: ^th W-->^LTv^OT% EI 9 

(d) fcra«^Kft*<3*#t&4o 

[0 0 8 5] [2 9 (d) -O^ftofg 
4*>tft>fi\ f-^I^TOFEXTSBHOM, TE 
Q 1 4 2 , FEQ145 ^tL-Pix03afi5*ftSO#S5c b 
l/-->^^tfo^:FEXTr-7>l 5 4, 1 5 61: 
J: 19 , T E Q 1 4 2 , FEQ145 ^tl-Tt^F EXT 

9 (c) i:ftNEXTy^X^j;J>7EXTy^X(7) 50 
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3tROfl6*0»IS*OJt»^)»-&i:*ft<), FEXTi 

w-e— K«^L^:ffia*(i, ^oFEXTWw-ev^Tt 

[0 0 8 6] 19. **ifcOJfcfil4TN±. FEXTi 
ffi-eco^TE Ql 42, FEQ145 -f-tl-rtLCOSfi:^ 

-->ytffof:FEXTf-rJH 5 4, 1 5 6 Ci 
19 FEXTWn^^ai6*fb^J: 0»li**iR*S* 
Tt^OT\ FEXTJHBi:M4*ftft»t:i^ F 
EXTJHB-CO*0aie*ft^J: «)Mif^KI?^t 

YjI 4 >>f n^Y^f (TEQ) 14 2iiJ:l) f H«ftK^ 
>f>>f37>ff (FEQ) 1 4 50^tl-?tUlov>T. 
FEXT^XOr-^H 5 4, 1 5 6 SrKttT. F 
E XT / Xo*-e«ft - ~ > ^ LfcJWfcflMBcSr'tt 
ffl-fS «t ^ KLfcO-C. TEQ 1 4 2i3J:D f FEQ 1 4 

5 0 h v-->^#j|Bj-c(i, FEXTy^XcM^f 
fll#8W*t£*£>*S;J: *9 t>«WFlW^***ii:**-eS* 
i:*^ ADSL»fi<0|RI±, ^FEXTy-fXCJ: 

[0 0 8 8] :0»Oii4T1i, TEQ 1 4 

2, FEQ 1 4 5tC(i. HJfeOf^3<7)±|r^i:[0l1t^, 
FEXTlHi: b I/-->^L!t#SiffilUFEX 
Tf-^ 1 5 4, 1 5 6 L^KIttv»4^^ 
ttOBSU"Cl±. NEXTfflffl(iT'-^S«4:W*>"f, 

y>fX(o«#*#it-*-*'£«* f 4<^o-e, FEXT1 

Pfl(c b l/- - v y LfcftftOfr'C+fl'lieaHHfttt ft 
aK»IE-C*. -toe*. #»Hx-->^«rft/Hfc 

[0 0 8 9] ft i3, :^ift«l4fflt1i, FE 
XTiKiif'-^Sf^^^lf^^a, NEXTffl 

FEXT^IW-eo^xif+^-eab*). t*-*3S««:N 
EXT^P^O^fttb-r. FEXTif|TifU9t:lt 

[0 0 9 0] ft *5, JiSEOHftiOJg3Bl-4t?«±, Ti£ 
y ^X£4-X&fflO#~*«M^fi£TCM- ISDN 
I*fiM(TCM-ISDN NT 1 ) 1 6 . TCM- 
I SDN^f!l=£S(TCM- ISDN LT) 1 7<DTC 

m- i s DNats^si: ix T&s j x*$.z_bnz>m 

Ot-V y^JUfgt* x D S LSIMO lotM 
ADSLM«T^ADSLS*I^f (ATU-R) 
14. ADSL^li^S (ATU-C) 1 5 OAD S L 
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-r, t&s 4 x*#;t*«o*-sa«*ii(±¥=aHE 

£ it- L v >fc i» £ tf > # y tt<o* ~ fia® * -p ^ 
fi-C**Ui*TCM- I <t £ 

it. £--&mmiji&. #z:«a«*sicc«tee>r, a 

d s l m.mmmx^<r> h d s l ii«^> s d s l mmm 

[0 0 9 1 ] ±IE**OJg]K 1 - 4 U J: t) Um L 

t^HWCH^f-f v^^iifi^SJi, ■f-r v'^Sfc ;o 
SJ-xDS LfSSSB&fc Wf-f ->'^M5iiK^^L5:« 

* ^aflrisii*, -✓^awaiifcafli 

[0 0 9 2] 

2£g e> ftit S ft * N E X T J -Y X £ tr t£ i 

XT 7 >f XSr*trfeaK«H*t«auli3Ei-4atD<Stfl: 
SO*ffcf&»*E* LtFEXTZ-f XfSf - t 
K**, *l&*ffc»lii£#=.*a«l6JI:*<bNE 

XT/-f XjJMSt C (4 N E X T J 4 X% 

— rn.mmmm.fr h f e x t y xa*fgji $ ft-c # 

mffllz-fcibZZ ltfX'&Z> — 7j. if«IJFEXTy 
-YX, NEXT/ -TX^^^BlJit-r^C t^fi^o 

TSM'f X*S»tT«>, S/NJfc*3fe#T*, X7-H 
^tt** t T* t »), AD S L&fSiiW- hT'Oa«ffiffll5- 

[0 0 9 3] Sfc, *o»wcj±, se>u, *-*a* 
§6«n-eoa«fcowi-cisiffl* t otiiu 
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JS4 i -lifit^'9NEXTy 4XjJ*f3t$;ftT 

* ii, aiB*fk#tc next;^ x«»^ - f 

i±±^B#tc, ilf Zf If ^ ib F E X T / ^ 
JIStLT # fc*-frfc«4ai&*fl:SKF E XT 7 4 X«ft 

J: -9 Ltzfzito, 7 4 y^Jl'if^f^NEXTy^XiJ 

NEXT/ -fXJs J: LKF EX T y XcO^tC-etL 

[0 0 9 4] ifc, *0»W-C(4, ^-*f5iH 
»UR»*U-C ; p»>'^Xo«ll«r$»t4"f -f v^M 

#=:aa«*«*»'bea5*v4T*>''fxs' 

l^ffiLT, NEXT/'fX-e***, 4SHiFEXT 

y 4 x msi-rz x d \zLtztztb, tp&mtg. 

^afi^fiOSt&^ilfe, NEXTr-T"*!:, FEX 
T f" - 7)1* t i W *) # T-ffiffl -f Z> z\ 1 7) ? PTfl iz * o 
[0 0 9 5] *0»WCI±, afiltU, 

a»»*z:«afli(K*iai-cafli ?n^7i/-Aifffft 
- * k j: o rfsjts tiz> y -< x<7)fsit^S5:^»lx^$-^-& 

^$5ct_i 19 y -f X<75»SS:$ttfcffirf53f3eT'-^cOUy 

^■f---^^f5ii$tl.^PflHov^T(±, FEXTy-fX, 
NEXT/'f X-5-tt-?nu*tlL> L tzmfcr- 9 O^F#y 
-TX^^rA' >-t^LT, -IOf£# #, «t»)S/ 

[0096] ifc, **>»iij-ctt, is»o^-fia«^ 
nod ^*UE«Kav»«oa^n*afliJ6iiJ&"&eas 

F E X T y -Y X£^tfte£&#14£«:SK?§jE-f & 
^fb#i5:^fB1». L/j F E X t y * X«»f - -r* ^ii 
ai&^t»l4ifi#Z-«a#*«*»*>NEXTy -fX 

**ea * ttr # !t#^Ro f a*ziaui!i!j> <b f e x 

T y -Y XA*f5S$ ttT # ^J*^OM73 v^T, 
F E X T y X^Jfc-f -•X^lC^v^rfESIg&J^ltS:* 

X«^T-I4, FEXT/'fX036^Wtc*a&*ft«» 

7j> a-ft^li F E X T y -f X, NEXT/1" Xtf)p|y 
>f X*«»^LTv»4»-a-C(>1SS^¥tt«>JKffct*J»Hffl| 
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[0 0 9 7] Stc, 

* Afll h ? j5»T & n*> 4 v 1 (± ± * B# 

§ fcfc-frK: i±aiE<Wfc»»: FEXT/'f XfRftr- - 7* 

v * ^iM=£tt# 5 "F EXT/'f Xof±^ -Y 5 > X£f2 

[0 0 9 8] Sfc, *OffcW<?li, £<bt-, fif£3l 

^iiJLT, NEXT/ *l)V'liFEXT 

^Mmgim.C0$iL&.fzllX\ FEXTf-/H7?t'f 
"T 4 £ i: j&^PTtfetC & £ o 
[HiSOfBf*^^] 

[ni] cftifr;^ imti'ieffl § ft 

[02] y^)HiIto«l^ 
UfiJADSLSSIM (ATU-R) 1 4 <7>$ 
ff^s OftfiSc £ 7*1" 0 f * * o 

[03] MM^ftZM 1 (- <fc 0TEQjoJ:O f FEQ"CN 
EXT/^XtFEXT/ ^XitMa>*)#x.T#t$C h U 
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[0 4] *%wizvh2>-rj is?)imm%im<vmm<7)f> 

l2f*SADSLS*fflSI (ATU-R) 1 4<0§ 

MSoflD£;£^-r0T-&& o 
[15] *lOM2 Of-ITf / X* t >-b;p 

[H6] -y-f v 9 )v&m%iW.v>mMw 

i3f*4ADSLS*Itl (ATU-R) 1 4 <D§ 

[07] **o»!K3 Jcii^-r^fttcJt^-ieas 

[0 8] FEXTriI$Lt«tNEXTiffli:l 

o 

[0 9] *J(60JgjK4 tCJ: *) TEQ£J:£fFEQT\ 
FEXTy^fXoEB^ifth P-->^LfclROK 

[HI 0] I S D Nf5i£&& tADSL frisK t ^ ? # / p 
jRtt"C*:fa^*LTv^«i£LT I SDNfciiK^AD S L 

1 1 (CO) , 12 T CM— I SDNfcis 

g&, 13 ADSLfiM, 14 ADSLS*ffl^M 

(ATU-R) , 1 5 ADSL^lffl^B ( A T U — 
C) , 16 TCM-ISDN^»f(TCM-I 
SDN NT 1 h 17 TCM-I SDNS iSf (T 
CM-ISDN LT), 18 Rin>FD-7, 1 
42 MAK^/^y^ff (TEQ) , 145 JB 
a&W>f>>f37'ff (FEQ) , 154 TEQffl 
FEXTr-7>, 155 TEQfflNEXTf-y 
;K 156 FEQBFEXTf-^K 157 FE 
QfflNEXTf-^K 158 TCM-ISDNT9 



[01] 



[mi o] 



CO 



17 



TCM-1SDN 



ATO-C 



15 



TCM-ISDN 
NT1 



TCM-ISDN &£& 




7= 



14 



ATU-R 



ISDN 
LT 



ATU-C 



ISDN 



ISDN 



NT1 




ADSL fiSfl 3 
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(15) 



iftgfW 1 1 -3 5 5 1 8 3 



[®2] 



[El 4] 



Analog Pdososus ^, 
And ADC 



<y- 

141 




157 





146, 


TUDG 




Conste- 
llation 






encoder 












gain 









1 1 r— 



Ififia- 



FEQ 



FEQfS 



WE3CT»-7*&[ J TBQ 



Serial/ 
Parallel 



-153 ,151 



Max/ 
Sync 
Cont- 
rol 



Deecraxn & FEC 



152 



148 



ere — ■ Deeeran & FEC - Dsmtarteave ~i 



sera* 



1 

68 i6 S 



Analog Pcoassing 

"141 

And ADC 



G 



Tone 
orde- 
ring 



146, 14 6 | 



7-7*1! 



gain _ 



FEQ 



f-Ttr 



t-7*J>L TEQ 



Input 
Serial/ 
Parallel 





Mux/ 




Sync 
Cont- 


3 


rol 



159 , 161 



Dseomm &FEC 



162 



DoBcrcun & FEC 



J 



EVeintorisavo -I 



[03] 



< fl ) TCM-ISDN 
Signal 

( b ) Noise k) ADSL 
ATU-R 
Receiver 

TEQ,FEQ <Z>— -Otf>4$Sfc 

TEQ.FEQ <7> NEXT <h 
FEXT 



(d) 



400Hz- 



Upstream 



NEXT 



Downstream 



FEXT 



Upstream 



NEXT 



Downstream 



FEXT 




Upstream 



NEXT 



Tim© 
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(17) 



JRfHH 2 ! 1 -3 5 5 1 8 3 



[0 6] 



Analog PoowtfriTig ^ 
And ADC 



Tone |_| C<m*to- 
orde- 
ring 



ailing 



FEQ 



144„ 



TEQ 



Input 
Serial/ 
Parallel 





Max/ 




Sync 








rol 
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Deaaram AFEC 





152 



160 



_U8 



D«scrunftFEC - Deioterteave J 



[0 7] 



eabla lencth - bfe ntB (32 ton**) 



700 




2 3 4 5 9 7 



ctble k» rifth (km) 
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(18) 



1 - 3 5 5 1 8 3 



[IS] 



uble Itmfdi - bit rats (34 t»na») 




csbU long* (km) 



[091 



< a ) TCM-ISDN 
Signal 

( b ) Noise to ADSL 
ATU-R 
Receiver 

TEQ.FEQ O— oer>ifc# 



TEQ, FEQI£*3V^ 



400Hz- 



Upstream 



NEXT 



Downstream 



FEXT 



Upstream 



NEXT 



Downstream 



FEXT 



Upstream 



NEXT 



Time 
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